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".(71) 3anMfT^ib 



Bcccoicoijufi irayMHO-MccieaoBaTcibCKitfi iiiictiitvt 
no KpcaieHHio CKaaaoui k 6ypoBbiM pa*TBop«\i 



io4) ycTPoncTBo nm vctahobkh PACiimPREMoro 

XBOCTOBHKA B CK8A/KHHK 



1 

H306p*TtHHe OTHOCHTC* K KpeiLieHHlO CKBB* 

*hh « npcjiHajHaHCHo k Kcnaib3onaiiHio npH 
M3oi*uhh npoHKuaeMbix iui&ctob a hco6c»- 
xceHnux cKBa>KHHax m pexoirre otfcasHu* KO- 

,10KH. 

H3BecrHo ycrpoftCTBo ;wa ycranoBXH pac 

UJMpHe.MOrO XBOCTOBHKa 8 CKBB^MHe. BK/nOVBK^ 

uxec 3aKperuncHHv»o aepxHcA uanbio Ha Tpy- 
6ax xvi cn\CKa ycTpoficraa b CKaaMHHy no- 
•lyio uiTBHry c nopuiHCM b hum He A hbctk h 
oxaaTfafaaJOiuif A nopiueHb uicjHHjip c pacuiHpH- 
TeneM. ycTaHoa-ieHHbfA Ha uiraure c fto3Mo*c- 
HOCTbio nepeveuieHMA 

B 9tom ycrpoAcrac xboctobmk paaMemcH 
Haa UHJHiupoM c pacuikpHTcic*, hto b aaa- 

pttHKblX CHTyaUHflX M04CCT OCJIO/KHHTb «1HKBK~ 

jumno aaapHfi K3-3a ocraa^cHHft 8 ckbawhhc 
MaccHBHoro tULiMiupa. 

Hawfcuee &ih3kh* k npejuaraeMoxy no 
TOCHHwccKofl cyiuMocTH h aoctm rae .xoMy pc- 

3y^bT3Ty JIBJI»eTCfl VCTpofiCTBO Art* yCT3HOBKH 

pacuiHpacMoro xaocroBHica a CKBa*HHe. bjct.kv 
laiomee npncoe-iHHeMHwft k kcoohhc rpy6 oh- 
A-Hiip h pa3McweH«ufi t> cro noaocTH nopuieHb 
co oitoxom a aepxHeA wacTH h pacuiHpHraneM 
CO lUTBKroA — B HH^Hefi vacm [2J. 



HeaocTaTKOM H3BCCTHoro ycrpoflcTBii *b- 

.IffCTCM C.IOJKHOCTb TeXHOulOrHM 33Kpen.ieHHf! 
XBOCTOBHKa. MTO CBH3BHO C Heo6X0AHM0CrbK> 
COJiWHMfl B TpWSaX H3(5blTOMHUrO MBJieHHH 

(120—150 ktc/cm 2 ) a-ia pacillHpeHHH xbocto- 
bhkb, mto noBUtuaeT onacHoctb pa6oT h Tpe- 
6yet Hcnaib30BaHHc Haae^Horo hctohhhkb aaa- 
jichhh (ue.MtrtiTHpoBOMHoro arperaTa k.ih 6ypo- 
aoro Hiicoca). 

llcib H3o6peTCHM5i — ynpoiueKMc TexHano- 

THH 3BKpcn^eHH5l XBOCTOBHKa. 

lo Bra ucjib nocrHraercn t*m, sto anxnHjip 
BuncMHeH c KBHa.ia.MM Jin* coo6tueHHH noA- 

ItOpUlMeBOft R0.10CTH C 33Tpv6Hb|M npoCTpdH- 

ctboh. a rcoptueHb chb^cr mcx3hm3mom sum 
<J)HKcauKH ero a uifj)Haape. b bi nouT hch hom b bh- 
iie noAnpy^HHeHHoro b ocesoM Haopas^ieKHH 
is uiToxa c pajuajibHo no/xBHwiiwaw uiapaMM. 
pa3MeiaeHHbi5iM a lawbueewx nporoMKax nopui- 

m H IXHJIHHzpa. • > 

Ha HcpTe^ce H3o6pa>KeH o<5iuhh bha ycrpofl- 

CTB3 B pa3pe3C licpe* HdMBJlOM 33Kpen^eHH» 
20 XBOCTOBHKa. 

yCTpOflCTBO BK.ltOMB^T UHAHHjp I C KBHB 
IH 2 H 3 h iiopui^iib 4 C nOAnpVMHHeHHbfft 



JtauH zh3h iiopmeiib 

UIT0X0M 5. IIITBHrOH 6 



noAnpyMHHeHHbfM 

H paCffl H pHTCMCM 7. 



far 



^'-S&jfwHIU I B MM*HC H MilCTIf BblHO.IHCK C KO-lb- 
^^^A jipOTOMKOfi 8 113 8H\ TpCHHCfi UUBCpXKOC- 

_ nopuiewb 4 nntri pa.ina-ibHo nojBHttHbie 
^h^Qjif^Mp toapy 9, luaHMoaeftcr* 
^c^L^eibft npoTOMKoA d iih*iuhap# l 
^^%bfnoikeHKWM c Kauu&oA m- 
wftfflO ft awcrynoM IL Kano.i 3 BunaiReH 
iHiexcejuia 12, a pacimtpuTC.ib 7 cHatattf 

^whom^3. \-, 

^juj^UMiHiupoM I n pac tu H dm rwcv 7 
«<^M ^aocT0»HK 14. Hoihuhh 15 o6o3Ha- 
C<5pacwMeMbift a Tpy6w rpyi oih pac^HK- 
CaaMH ropuJHH 4 co uiraHroft ti m paciUHpHTC 
' 7. r /Li* od.ierMeHHH jbhkchhb b nop tune 
^liiTok 5 BWfiaiwcM c KaHa/UMii 16. 
^ ^ V JLi» repMerioauHH uiTOtca 5 h nopum* 4 

IVCMQTpCKbJ >' CUIOT H H TC.1 b HbtC 3wl*M€lfTM 17. 

_„nopniHeBaJl nanocib 18 tiu.iiiHjpa I co- 
*£<ftiiieifd c Tpy^HbiH. a no^noptiiHeaa* naiocrb 
; * ;J9 4«pe3 Kana.iu J « 2 - c jaTpyrtHWM npo- 

X". • ' CTgaHCTBOM. 

- " -ycrpoAcTBo pa6oraer cirayiouinM o6pa- 

Vc/-^/ :- B nopuj«Hb 4 »ia».iKBaioT uitok S h <Jwk- 
-CMpyiOT erouiapaMM 9 & HHWtttM naioateKHH. 
y&Yftloeac yruro nop went* 4 acTAB*i*K>r & un^ntup 

Sd^^jio coavetneHHH wapoa 9 c kkuumboI lunaa 
" % - B >ro« wjomchhh fioonpyxcumiikft 

UITOK 5 CBOHM BbJCTYflOV II BbUa&lMBBCT Uia- 

p« 9 b KaibucB>w'#vaH3»K\ 8 h re* caxttM 
tiopMieHb 4 ft-4K«rnpyorcH OTHoci»re.lbHO uhjinma- 
pa I ripn irnwkr vVrpoftcTBa 8 CKBaxojMV Tpy- 
6u we 3ano.:«fnsi>T*MiuKocTt>so m.ih *e sanav . 
h*)o; muctkik**: B.pcn.ibtaTe vroro jteBJieRHt 

8 fiOancp^HrBO* TIO.KXTH 19 pJCTrT M p3BHO 

nupocT&7*fwecv>«y j;ib.ichhk> 3arpv6Horo 

CtXXlOa JKHJKOCTM. UpH .1*XTM*CMHH riy6MHbj 
.yCTBHOBKH \HOOOHMba B Tpv'Gtl cOpaCUBBIOT 

rpy3 Jo. Kov*?bfH B.2ttH.i:;nai*T iiitok 5 b nop* 
usinu A lip;-. Ko.iuueaaM itaHaBKa IG 

uiroKa c</HMr;..a*TCfl v ^HKcaTopaxw 9. Bra.*- 
KMBaevbiv^ :;^HH^ry>M t a nopmenb 4. noc-ie 
«icro nopmeHu 4 :;<o .xeKcTBHe* paanocrH a*B- 
.vhhh b Ricn^puifeBtjA 19 m Ha.inopuiKcaoft 18 

tKLKK'TUX UM^HH^pa I .IBHMeTCfl BBtpX C npO- 

TRrHBaHMt/M ?a<:y«pHTiow 7 4epe* xboctobhk 
14. MopuK'Hb 4 iv, !*jt::hioA *i h pac^JMpMtc- 



^ii»m 7 ao»t^>-Tcn ao to- aop. noKa icnanan 13 
i«e cRjieT d cexno 12 KaHaAa 3. 3thm AOCTMra-; 
eicn HaAeMhoe s pa3o6iueHHe Tpy6Koro vi| aa-- 
tpyCnoro npocrpaHCTBa -iia cnyw^A notp4e)Kae- 

HHH yrWOTMHT&b^lJ* ^MCHTOa.iZ^ 

AittupoM I h nopiuM^M 4 it ^Ht^yi&^mkeSS^} 
9 M uitokom 5. Ha 9TOM 3aKaKWHBaeTcii yaciffH- ; 
peHHe XBocroBHKa 14 c ynopON cro > iiHjiHH4p 
I h ycrpoflcTBo? noAHHMaioT H3 cnia)KHHbitc 
npOTRru BdKHCM pacuiHpfn-eaR 7 ?epe3 ^ ocTas-: 
uiyiocfl vacrb XBocTOBHKa \4^£y.^?£^&^ 
19 flpexioA^HHoe ycrpoftCTBo *&itf } ymu6im 

paCliilflpBCMUX XBOCTOBKKOa B CKBB)KHHaX no> 
bojht 3a cqeT ynpotueHHR TexKoaorHM nyrcn 
HCK.imeHHB HCIKWIbaOBBHHB H83eXHUX HCT0H* » 

hhkob aaBvieHHn. HanpHMcp ueMetrrKpoaowux 1 
arperaTu«, h ROBUUieHMn ypoaHit TexHHKN 6e* 
if xmocHocTM pa6or Ha ycrbe noaucHTb 3(J>4>eK- 

THBHOCTb HKMflUHH CKBdiKHH. 



<t>opMyxa uivCpereHtvi 

)B 

1. ycrpoAcTBo UAH yCTaMOBKH paCUIMpftCMO- 

ro xBocTOBHica b c*taa>*CHrte. Bjumanmee npH* 
coeiWHcHHua k KoaoHHe Tpyfi muHiup b pa3- 
nemeHMufi b ero ooaocm nopoieHb co uttoko)* 
b BepxHtft Macm « pacuwpHT«eirf co prraH- - 
2* rofi — b HHMHeA nacTH. orxuH09ou\eecn tcn. 
nto. c ue^bio ynpouRHHR TexHouiomH 3aicpen* 

.1CMHH XBOCTOBHKB. UH-lHM.lp BbinO.lKCK C KB" 
HajaMII X1B CO06ULCHMR nO.KtOpiUHCRoA 

tk c 3aTpy6HbiM RpocrpatiCTBOM. a uoptueNb 
cnaO^tii ve^aHH3Mo>« xim ^HKcamiM cm b iih- 
jiKHape. 

2* ycrpoftCTBo no v I. uuuHatomcecx tcm. 
mto MexaMHiv 4>HKcait>**' wpuiHB BbtnonneH B 
BH4e noanpy)KHKeNHoro h <ktw>m HanpaaieHHH 
urroKa c pa4Ha.ibiio iuubh^humh uiapauM. 
p;uMcnuMKfj\^ a KuuibueBtix npoTomcax nopui* 
im h tiH.ipiupa. 

rkTOHHHXH KM^p^aUKH. 

npHiiBTbie bo BHHMaHMe upH. >xcnepTK3e 
llarcHT CUIA 9h 3179168. «. 166-^14. 
otiy6.iNK. 1965. 

2. «Oil Week*, t 17. X* II. c. 23-32 
(nporoTHiii. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1], 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity. 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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